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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 13-15 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Specifically, in Claims 13-15 it is unclear 
where there is support in the specification for showing the layers are deposited before 
significant oxidation occurs. 

Claims 13-15 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 13-15 are indefinite because "significant" lacks basis for comparison. 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 8, 9, 10, 13 and 15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Sato et al. (U.S. Pat. 5,986,858). 

Regarding claims 1 , 9, Sato et al. teach making GMR magnetic sensors such as 
spin valve magnetic sensors. (Column 1 lines 65-68) In Fig. 15 Sato et al. teach 
depositing a first ferromagnetic layer 42B of Co having a first surface on a substrate. 
Depositing a spacer layer 40C comprising a metallic aluminum layer having a second 
surface. Depositing a second ferromagnetic layer 43A. The spacer layer is disposed 
between the first and second ferromagnetic layers. On the surface of the first 
ferromagnetic layer 42B and the second surface of the spacer layer Al an oxide layer is 
formed by natural oxidation, thermal oxidation or plasma oxidation. The first 
ferromagnetic layer 42B of Co is formed by sputtering and then exposed to oxygen to 
produce a CoO x layer 42C. (This is the exposing of the first surface to an oxygen 
partial pressure). After that the aluminum film (Fig. 15) is formed by sputtering (This is 
decreasing the oxygen partial pressure to zero to deposit the metallic Al layer) and then 
exposed to oxygen to form an AIO x layer (This is the exposing of the second surface to 
an oxygen partial pressure). After that the second ferromagnetic layer 43A of Co is 
formed (This is decreasing the oxygen partial pressure to zero to deposit the second 
ferromagnetic layer). After that a ferromagnetic layer 43B is deposited. (Column 13 
lines 62-68; Column 14 lines 1-46) 

Regarding claims 8, 10, as discussed above the oxygen is stopped before 
depositing the subsequent layers. (Column 13 lines 62-68; Column 14 lines 1-46) 
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Regarding claims 13, 15, the spacer layer of aluminum and the second 
ferromagnetic is deposited before "significant" oxidation of the first ferromagnetic layer 
and the spacer layer, consecutively. "Significant" is believed to be any level of oxygen 
since the Applicants do not specify the metes and bounds of "significant". (See Sato et 
al. discussed above) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sato et al. (U.S. Pat. 5,986,858) in view of Pinarbasi (U.S. Pat. 5,871 ,622). 

Sato et al. is discussed above and all is applies as above. (See Sato et al. 
discussed above) 

The difference between Sato et al. and the present claims is that ion beam 
sputtering for forming the layers is not discussed (Claim 6) and the use of a shutter for 
exposing the surface to oxygen is not discussed (Claim 7). 

Regarding claim 6, Sato et al. teach utilizing ion beam sputtering for forming the 
layers of a spin valve magnetoresistance head. (See Abstract) 

Regarding claim 7, Pinarbasi teach in Fig. 1 an ion beam sputtering device 
having a shutter 106. (See Fig. 1) Having the shutter 106 open to expose the substrate 
would be obvious since Sato et al. require the entire surface be oxidized. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Sato et al. by utilizing ion beam 
sputtering and a shutter in an ion beam device as taught by Pinarbasi because it allows 
for oxidizing the entire surface. 

Claims 2-5 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sato et al. (U.S. Pat. 5,986,858) in view of Deguchi et al. (U.S. Pat. 5,862,021 ). 

Sato et al. is discussed above and all is applies above. (See Sato et al. 
discussed above) Regarding claim 14, Sato et al. discussed above already teach the 
spacer layer being deposited before significant oxidation of the first ferromagnetic layer. 
(See Sato et al. discussed above) 

The difference between Sato et al. and the present claims is that the oxygen 
partial pressure is not discussed. 

Regarding claim 2, Deguchi et al. teach that the oxide layers can be formed by a 
natural oxidation process, thermal oxidation process or a plasma oxidation process. 
(See Sato et al. discussed above) Deguchi et al. teach that instead of a natural oxide 
process to form an oxide film (Column 5 lines 28-32) that a cobalt oxide layer can be 
formed by sputtering in the presence of Ar and 02 at 3 mTorr. The partial pressure of 
the oxygen can range from 2.5*1 0* 5 Torr to 3.0*1 0" 5 Torr when the total gas pressure is 
3 mTorr. (Column 9 lines 29-44) 

Regarding claim 3, as discussed above sputtering the metal films and either 
oxygen treating or sputtering in oxygen would result in decreasing the oxygen level to 
zero before depositing the subsequent layers. (See Sato et al. discussed above) 
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Regarding claim 4, in Sato et al. the first surface is exposed to an oxygen partial 
pressure before depositing the aluminum spacer layer. (See Sato et al. discussed 
above) 

Regarding claim 5, in Sato et al. the second surface is exposed to an oxygen 
partial pressure before depositing the second ferromagnetic layer. (See Sato et al. 
discussed above) 

The motivation for utilizing oxygen at a particular partial pressure to form the 
layer is that it allows for controlling the coercive force. (Column 9 lines 29-44) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Sato et al. by utilizing a particular partial 
pressure for oxygen as taught by Deguchi et al. because it allows for controlling 
coercive force of the films. 

Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sato et al. in view of Deguchi et al. as applied to claims 2-5 and 14 above, and 
further in view of Pinarbasi (U.S. Pat. 5,871 ,622). 

The difference between Sato et al. and the present claims is that ion beam 
sputtering for forming the layers is not discussed (Claim 1 1) and the use of a shutter for 
exposing the surface to oxygen is not discussed (Claim12). 

Regarding claim 1 1 , Sato et al. teach utilizing ion beam sputtering for forming the 
layers of a spin valve magnetoresistance head. (See Abstract) 
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Regarding claim 12, Pinarbasi teach in Fig. 1 an ion beam sputtering device 
having a shutter 1 06. (See Fig. 1 ) Having the shutter 1 06 open to expose the substrate 
would be obvious since Sato et al. require the entire surface be oxidized. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Sato et al. by utilizing ion beam 
sputtering and a shutter in an ion beam device as taught by Pinarbasi because it allows 
for oxidizing the entire surface. 

Response to Arguments 

Applicant's arguments filed August 30, 2006 have been fully considered but they 
are not persuasive. 

In response to the argument that Sato et al. do not teach that the oxygen partial 
pressure is decreased before depositing the Al layer, it is argued that the oxygen partial 
pressure would decrease since the Al is sputtered from a target which requires placing 
the substrate in a vacuum chamber for performing a sputtering process. Initially the 
substrate could be positioned outside the vacuum chamber for oxidation through natural 
oxidation (i.e. from the air or atmosphere) and then placed in a sputtering chamber 
which requires a reduction in pressure through a vacuum pump in order to perform the 
sputtering process. Drawing the vacuum would inherently decrease the partial pressure 
of oxygen. (See Sato et al. discussed above) 

In response to the argument that there is no support for removing the oxygen in 
Sato et al., it is argued that there is support in Sato et al. for removing the oxygen since 
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Sato et al. require sputtering and sputtering is done inherently in a vacuum chamber 
where oxygen is removed by a vacuum pump. (See Sato et al. discussed above) 

In response to the argument that the shutter of Pinarbasi is not opened to expose 
the substrate, it is argued that the shutter in Pinarbasi is initially closed to clean the 
target and then fully opened to expose the substrate to depositing material. Therefore, 
Pinarbasi do teach a fully opened shutter. (See Pinarbasi Column 6 lines 60-68) 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. ^ 




Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 
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